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Specification 



1. Title of Invention 

Impermeable swollen graphite molded body 



2, Scope of Patent Claims 

1) An impermeable swollen graphite molded body formed by impregnating with resin a 
molded body of swollen graphite powder or a molded body ihai was molded by layering said 
molded bodies, and rinsing away the resin on the surface of the molded body, then heat-cuiing it 
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3. Detailed ExpIauadOD of the Invention 

This invention pertains to an impermeable swollen graphite molded body. It is applied to 
fuel cell partition plates and so forth. 

The characteristics required of fuel cell partition plates are corrosion resistance against 
electrolytes, electrical conductivity, and impermeability to air. Corrosion-resistant alloys and 
carbon naaterials have been offered as materials that satisfy these requirements. However, all of 
these have the drawback that materials costs and processing costs are high. For the sake of cost 
reduction, swollen graphite sheet has been offered as a material that aligns with these goals, but 
this sheet is corrosive in electrolytes in its direction of thickness, and it has a small volume 
through which fuel and air pass so that its resistance to passage is large. As a result, there are the 
problems that supplying fuel is not inexpensive, and constant power is not obtained Thus, 
improvements are required. 

The purpose of this invention is to provide an impermeable swollen graphite molded body 
that resolves the aforementioned problems. 

This invention pertains to an impermeable swollen graphite molded body formed by 
impregnating with resin a molded body of swollen graphite powder or a molded body tluiL was 
molded by layering said molded bodies, and rinsing away the resin on the surface of the molded 
body, then heat-curing it 

The swollen graphite powder used in this invention is that which has bulk density of about 
0.001-0.02 g/cm^. This swollen graphite powder alone is made into a plate-shape molded body 
or a bipolar-type grooved molded body of bulk density 0,1-2,0 g/cm\ preferably 0.5-1,8 g/cm^, 
formed by compression-molding by passing it through a press or between rollers, or a plate- 
shaped molded body or bipolar-type grooved molded body of bulk density 1.5-2.0 g^cm^, 
preferably 1.6-1.8 g/cm^. formed by layering plate-shaped pre-moldcd bodies molded to bulk 
density of 0. 1-1.4 g/cm^, and then compression-molding them in a press or between rollers. The 
plate thickness of the molded body can be suitably selected in the range from about 0,2 cm to 
several cm. 

This molded body is immersed for a lime from several minutes lo 20 hours in a liquid resin 
baih whose solid content is at least 10 weight %, and after the molded body surface is rinsed with 
a solvent, it is heat-cuxed at 50-2O0*'C, To correct for warping of the molded body during heat- 
curing, it is preferably cured sandwiched between [illegible] plates. 

The amount of resin impregnated in the molded body is adjusted so as to be 0.5—10 weight 
%, preferably 2—7 weight %. As the resin that is used, a heac-curable resin such as phenol resin, 
melamine resin, melamine-modified phenol resin, epoxy resin, furan resin and so forth is 
selected. 
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Implementation examples are explained below. 
Implementation example 1 

100 g of Madagascar (illegible] gra^ihite (average 50 mesh) was immersed for 1 hour in a 
mixed liquid of 300 g of concentrated sulfuric acid and 100 g of concentrated nitric acid, then it 
was rinsed with water and dehydrated, then it was rapidly heated to 1000^, and the obtained 
swollen graphite powder of bulk density 0,005 g/cm^ was compression-molded by being passed 
between roUers, and a molded body of sheet thickness 0.5 mm and bulk density 1.4 g/cm^ was 
obtained. Then, this molded body was immersed for 12 hours in melamine-modified phenol 
resin PR-4060 (trade name, made by Hitachi Kasei Kogyo), and the attached resin on the surface 
of the molded body was rinsed away with toluene. After that> heat-curing was performed by 
heating to 160**C at a heating rate of 25°C7hour, and a molded body that was impregnated with 
2.5% resin by weight was obtained. 

ImplcmcDtation example 2 

Swollen graphite powder of bulk density approximately 0.003 g/crn^ was compression- 
molded by being passed through rollers, and a molded body of sheet thickness 1.0 cm and bulk 
density 0.5 g/cm^ was obtained. Several U cm x 14 cm tablets were cut from this; molded bocfy 
and layered on top of each other, then molded at a pressure of 800 kg/cm^ with a mold that was 
14 cm X 14 cm in area, that had protrusions 1 mm high and 1.5 mm wide with a spacing of 3 rnm 
on both surfaces, such that their grids were perpendicular to each other. This grooved molded 
body was immersed in furan resin VF-303 (trade name, made by Hitachi Kasei Kogyo) for 12 
hours, then its surface was rinsed with toluene. Heat-curing was performed in the same way as 
in implementation example 1 . The resin content of this product was 3.2 weight %, 

Table 1 shows corrosion resistance in the electrolyte {3 Mol solution of H2SO4) and 
characteristics after resin impregnation for the swollen graphite molded bodies obtained in the 
implementation examples. 



Table 


. Effect of resin impzegnation 




Impregnated 


Bending 
strength 
(kg/cm2) 


Resistivity in 
direction of 
thickness 
(mI2-cm) 


Air 
permeability 
(cm2/s) 


Swelling 
ratio in 
direction of 
thickness 
(%) 


Implementation 


No 


1.2 


90 


2x 10-^ 


1.3 


example 1 


Yes 


1.8 


90 


0 


0.5 


Implementation 


No 


1.5 


75 


3x 10-"? 


1.2 


example 2 


Yes 


2.4 


75 


0 


0 
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As is clear from Table 1. by impregnating with heat-cured resin, the swelling ratio is greatly 
reduced, air permeability is reduced to zero, and bending strength is increased. 

By this invention, by impregnating a swollen graphite molded body with resin, air 
penneabiJity is greatly improved without losing the electrical characteristics of the swoUen 
graphite molded body, and it becomes impermeable, and mechanical strength is increased, and 
corrosion in the electrolyte is nearly eliminated. 
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